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AbstrACt
Objectives To assess the effectiveness and reporting 
standards of psychological interventions for improving 
outcomes after total knee replacement (TKR).
Design Medline, Embase, and PsycINFO were searched 
from inception to up to 9 May 2019 with no language 
restrictions applied. Randomised controlled trials (RCTs) 
assessing the effectiveness of psychological interventions 
for short- term and long- term postoperative pain after TKR 
were included. Screening, data extraction, and assessment 
of methodological quality were performed in duplicate by 
two reviewers. The primary effectiveness outcome was 
postoperative pain severity and the primary harm outcome 
was serious adverse events. Secondary outcomes included 
function, quality of life, and psychological well- being. 
Reporting standards were assessed using the Template for 
Intervention Description and Replication (TIDieR) checklist 
for intervention reporting.
results 12 RCTs were included, with a total of 1299 
participants. Psychological interventions comprised music 
therapy (five studies), guided imagery and music (one 
study), hypnosis (one study), progressive muscle relaxation 
with biofeedback (one study), pain coping skills programme 
(one study), cognitive–behavioural therapy (two studies), and 
a postoperative management programme (one study). Due 
to the high heterogeneity of interventions and poor reporting 
of harms data, it was not possible to make any definitive 
statements about the overall effectiveness or safety of 
psychology interventions for pain outcomes after TKR.
Conclusion Further evidence about the effectiveness 
of psychological interventions for improving pain 
outcomes after TKR is needed. The reporting of harm 
outcomes and intervention fidelity is currently poor and 
could be improved. Future work exploring the impact of 
intervention timing on effectiveness and whether different 
psychological approaches are needed to address acute 
postoperative pain and chronic postoperative pain would 
be of benefit.
PrOsPErO registration number CRD42018095100.
IntrODuCtIOn
Total knee replacement (TKR) is the 
second most commonly performed elective 
procedure in the UK with nearly 100 000 
procedures performed in annually.1 2 TKR 
is performed to reduce pain and improve 
functional ability, predominately for people 
with osteoarthritis. TKR is a successful oper-
ation for many patients, with patient satis-
faction ranging between 81% and 89%.3–5 
However, acute postoperative pain after 
TKR is common, with over half of patients 
reporting moderate–severe pain in the first 
3 days post operation.6 In the longer term, 
previous studies have demonstrated that up 
to 20% of patients experience unfavourable 
pain outcomes between 3 months and 5 years 
postoperatively.7–9 Chronic pain has been 
shown to be the strongest predictor of dissat-
isfaction with TKR.7 Pain after TKR is linked 
to decreased activity levels, which negatively 
impacts recovery, and can have a substantial 
adverse impact on quality of life and well- 
being.10 In addition, treatment and investi-
gations in relation to chronic pain come at 
cost to the National Health Service (NHS).11 
Between 2003 and 2017, the National Joint 
Registry recorded 28 717 first revisions after 
primary TKR,1 often with little benefit for 
relief of pain.12 The reduction and treatment 
of postsurgical pain after TKR is therefore a 
strengths and limitations of this study
 ► Inclusion of randomised controlled trials to evaluate 
all available evidence and the identification of pub-
lished protocols to highlight ongoing research likely 
to add to the evidence base.
 ► Evaluation of intervention reporting standards iden-
tified areas for improvement for future studies.
 ► Limited opportunities for pooling of data in 
meta- analysis due to heterogeneity of included 
interventions.
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key focus of research to optimise outcomes and improve 
patient satisfaction.
Chronic pain after TKR is multifactorial in aetiology, 
with causes including mechanical, biological, surgical, 
and psychological factors.13–16 In the field of chronic pain 
management, multidisciplinary approaches including 
multimodal combinations of analgesics, physical therapy, 
behavioural therapy, and psychological therapy have been 
shown to be superior to unimodal approaches such as 
analgesics only.17–19 Conventionally, management of pain 
after surgery has focused on mechanical and biological 
aspects through the use of analgesic interventions and 
physiotherapy.20 21 However, there is increasing aware-
ness of the potential for psychological interventions to 
be implemented alongside surgery in the preoperative, 
perioperative, or postoperative period to improve post-
surgical outcomes. Psychological interventions may be 
of particular benefit to patients receiving TKR due to 
the role that psychological risk factors play in surgical 
outcomes. Previously conducted systematic reviews 
and prospective cohort studies indicate that increased 
anxiety, depression, pain catastrophising (magnification 
of the pain experience, rumination on the pain, feelings 
of helplessness), and a lack of active coping strategies as 
risk factors for increased postoperative pain after TKR 
beyond the acute recovery period.22–25
A previous meta- analysis and systematic review of psycho-
logical interventions alongside surgery, including ortho-
paedic procedures, found that relaxation and guided 
imagery therapy were effective in improving physical and 
psychological outcomes, including reduced acute post-
operative pain levels and analgesic use.26 However, this 
previous review included a range of surgical procedures 
when looking at the effectiveness of psychological inter-
ventions, including abdominal, cardiac, and lumbar and 
spinal surgery. This makes it challenging to draw specific 
conclusions about the utility of psychological interven-
tions for patients receiving TKR. A systematic review of 
randomised controlled trials (RCTs) published in June 
2018 with no published protocol found mixed evidence 
for the effectiveness of psychological interventions for 
improving outcomes after TKR and total hip replacement 
(THR).27 However, this review evaluated TKR and THR 
together with one included study including TKR patients 
only, and therefore the findings are limited as these are 
two different surgical procedures with distinct indica-
tions and outcomes.28 To date, no systematic review has 
been conducted to evaluate the effectiveness of psycho-
logical interventions for patients undergoing primary 
TKR. Psychological interventions targeting pain may be 
of particular benefit to TKR patients due to the high inci-
dence of chronic pain after surgery.
Potential challenges in evaluating the literature on 
psychological interventions are a lack of robust inter-
vention reporting and heterogeneity in the use of 
psychological terminology. A previous analysis of RCTs 
found that only 29% of non- pharmacological interven-
tions provided adequate completeness of intervention 
description.29 Without thorough reporting, other 
researchers are unable to replicate or build on research 
findings, and synthesis of findings in systematic reviews 
and meta- analysis is difficult. Psychological interventions 
are complex and often involve varying intensity, doses, 
duration, and mode of delivery. Due to this complexity, it 
is important that published studies provide clear descrip-
tions of the content of the interventions to ensure that 
interventions can be replicated and results of any eval-
uations are transparent and open to full interpretation. 
To address consistency and transparency in reporting of 
interventions, a checklist and guidance entitled Template 
for Intervention Description and Replication (TIDieR) 
has been developed.30 TIDieR was designed for all types 
of intervention in health; it provides the minimum recom-
mended items for describing an intervention to ensure 
replicability and can be used in reporting of interventions 
and in assessment of reporting quality. Using TIDieR 
to assess the reporting of psychological interventions 
provides a structured, objective assessment of current 
reporting standards and may help to identify areas for 
improvement.
The primary aim of this systematic review was to assess 
the clinical effectiveness of psychological interventions 
for improving pain outcomes after TKR. The secondary 
aim was to evaluate the reporting quality of these inter-
ventions assessed using the TIDieR checklist.
MEthODs
Conduct of the systematic review followed guidance from 
the Cochrane handbook31 and reporting was in accor-
dance with the Preferred Reporting Items for Systematic 
Reviews and Meta- Analyses32 (PRISMA). The PRISMA 
checklist can be found in online supplementary appendix 
1.
searches
Systematic literature searches were conducted using the 
Ovid Gateway to access Medline, Embase and PsycINFO. 
Searches were conducted from inception to 9 May 2019, 
and no language restrictions were applied. Search terms 
used are provided in online supplementary appendix 2. 
Institute of Scientific Information (ISI) Web of Science 
was used to check citations of key reviews and studies. 
Excluded studies included those reported only as disser-
tations or conference abstracts. Articles that were unob-
tainable and study protocols were also excluded.
Eligibility criteria
The following criteria were applied to determine eligi-
bility of studies for inclusion in the review:
 ► Population: adults undergoing primary TKR.
 ► Intervention: any psychological intervention delivered 
preoperatively, perioperatively, or postoperatively to 
patients. Psychological interventions were defined 
as six categories: behavioural, cognitive, relaxation/
mindfulness, group- based psychological support, 
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social skills training, and psychotherapy/counselling. 
Multimodal and complex interventions with psycho-
logical components were also considered eligible.
 ► Control: active treatment or control treatment (eg, 
standard care, placebo, no treatment).
 ► Outcomes: assessment of postoperative pain severity 
(no time limit placed on assessment duration/
follow- up).
 ► Study type: RCT.
Psychological interventions
Psychological interventions are defined as using specific 
principles and techniques hypothesised to improve 
psychological well- being or a reduction in symptoms 
associated with psychological difficulties,33 such as 
pain. Interventions eligible for inclusion included, but 
were not restricted to, cognitive–behavioural therapies; 
behavioural interventions; acceptance–commitment 
therapy; social skills training; relaxation therapies; mind-
fulness; psychodynamic; counselling; and interpersonal 
therapies. Excluded therapies included, but were not 
restricted to, didactic education or education designed 
to impart knowledge; pharmacological therapy; physio-
therapy; spiritual healing (eg, reiki); complementary and 
alternative medicine.
screening
All records identified through the searches were imported 
into Endnote X8 (Thomson Reuters) and duplicates 
removed. All articles were screened initially by one 
researcher (KW or VW), and articles that were identified 
as clearly not relevant were excluded. Potentially eligible 
articles were screened at abstract and full- text level by two 
reviewers independently (KW and VW). Screening results 
were then compared with any discrepancies discussed 
between the reviewers. If consensus could not be achieved, 
then a third independent reviewer was consulted (KV). 
Reasons for exclusion were recorded in Microsoft Excel.
Data extraction
Relevant data were extracted onto a standardised 
proforma by a researcher (KW, VW, or JR). Completed 
data extraction forms were then checked against the 
source article by a second reviewer (KW, VW, or JR). 
Extracted data included: study design, country, date, 
study population, content of the intervention, primary 
and secondary outcome data, measures used and data 
collection timepoints, information for assessment of risk 
of bias, and reporting standards assessed by the TIDieR 
checklist. If a study included TKR patients but did not 
provide disaggregated data, then a single email was sent 
to the corresponding author to enquire if these data were 
available. If no response was received or the data were not 
available, then the study was excluded.
Outcomes
Following Cochrane guidance,31 this review used one 
primary outcome for effectiveness and one for harm. The 
primary effectiveness outcome was knee pain severity, 
measured at any time- point after surgery. No limits were 
placed on the measures used to assess this outcome or 
on the follow- up duration period. The primary harm 
outcome was the occurrence of serious adverse events. 
Our definition of a serious adverse events was any 
untoward medical or psychological occurrence that met 
any of the following conditions:
 ► Resulted in death.
 ► Was life- threatening.
 ► Required inpatient hospitalisation or prolongation of 
existing hospitalisation.
 ► Resulted in persistent or significant disability/
incapacity.
 ► Resulted in heightened levels of psychological distress 
from participants in the intervention.
Secondary outcomes included health- related quality 
of life, psychological well- being/status, and reporting 
standards. Reporting standards for interventions were 
assessed using the TIDieR guidelines and checklist.30 
TIDieR provides a template of minimum reporting stand-
ards for intervention description and replication. The 
12- item checklist is applied on a presence/absence basis 
with each item recorded as yes, no, or partial. The guide 
provides additional detail on elaboration for each item, 
and examples of good reporting.
risk of bias and reporting standards
Risk of bias for RCTs was assessed using the Cochrane risk 
of bias tool, which assesses risk of bias across six domains: 
selection, performance, detection, attrition, reporting, 
and other.34
strategy for data synthesis
At the protocol stage, meta- analysis was planned if an 
appropriate number of studies were identified with 
similar intervention and comparator groups, and compa-
rable outcome data. If pooling of outcome data was 
not appropriate, a narrative synthesis was planned. Full 
details of the planned analysis strategy are provided in the 
PROSPERO record.
At analysis stage, opportunities for meta- analysis were 
limited by the heterogeneity in the content, duration 
and intensity of the interventions. Therefore, a narrative 
synthesis was conducted.
Patient and public involvement (PPI)
This research was conducted in a musculoskeletal 
research unit within which research priorities and 
delivery are identified and developed with ongoing PPI. 
This involvement takes place through the activities of 
the Patient and Public Partnership in Research who have 
identified outcomes after knee replacement to be a key 
research area that they wish to see explored. Once the 
findings of this review have been published, the research 
team will work in collaboration with the patient involve-
ment group to design dissemination approaches so that 
findings reach a wide audience.
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Figure 1 Preferred Reporting Items for Systematic Reviews andMeta- Analyses flow chart. OA, osteoarthritis; RCT, randomised 
controlled trial; TKR, total knee replacement.
rEsults
Searches identified 4898 articles, and 781 full- text arti-
cles were assessed for eligibility. Twelve RCTs with a total 
of 1299 participants were eligible for inclusion.35–46 A 
PRISMA flow diagram is provided in figure 1.
study characteristics
An overview of study characteristics is provided in table 1. 
Included studies were from the USA (n=6), Taiwan (n=2), 
the UK (n=2), China (n=1), and Malaysia (n=1). The 
number of centres was reported for 11 studies: 9 studies 
were conducted in a single centre, 1 study was conducted 
in 2 centres, and 1 study was conducted in 5 centres. 
Sample sizes for the included studies ranged from 24 to 
402 participants, with a median of 71. One study included 
interventions delivered perioperatively, six postopera-
tively, and five preoperatively and postoperatively. Four 
studies conducted follow- up assessments during inpatient 
stay only (maximum 72 hours), one study 5 days post oper-
ation, five studies 6 months post operation, and one study 
12 months post operation. One study collected outcome 
measures at the time of intervention only (postoperative 
physiotherapy) but did not state the timing post opera-
tion. The most commonly used pain outcome measure 
was the Pain Visual Analogue Scale (VAS)/Numerical 
Rating Scale (NRS) (n=9); other measures used were 
the Pain VAS (n=4), the Western Ontario and McMaster 
Universities Osteoarthrtisi Index (WOMAC) Pain Scale 
(n=4) and the short- form McGill pain questionnaire 
(n=1). An overview of study findings is provided in online 
supplementary appendix 3. The primary harm outcome 
of serious adverse events was reported in one study only 
but was not defined. Reporting of secondary outcomes was 
variable. Two studies reported on all secondary outcomes 
(function, health- related quality of life, and psycholog-
ical well- being). The most commonly reported secondary 
outcome reported was knee function, included in five 
studies. Full details on secondary outcome reporting can 
be seen in online supplementary appendix 4.
Methodological quality
Risk- of- bias assessments for individual studies are shown 
in figure 2.
Interventions
Eight studies were classified as relaxation/mindfulness. 
These studies included music therapy (n=5), hypnosis 
(n=1), and progressive muscle relaxation with biofeed-
back (n=1). One study was multimodal and included 
guided imagery and music (n=1). Three studies were 
classified as cognitive and behavioural and included CBT- 
based programmes (n=2) and a postoperative manage-
ment programme comprising motivational interviewing 
to improve self- efficacy and goal attainment (n=1). One 
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Figure 2 Risk- of- bias summary table (randomised 
controlled trials).
study was classified as combined relaxation/mindful-
ness and cognitive; this included a pain coping skills 
programme. The pain coping skills programme was a 
complex intervention including multimodal components.
Music
Five single- centre RCTs with 256 participants evalu-
ated the effectiveness of music therapy for reducing 
acute postoperative pain during the inpatient stay after 
surgery.37 38 40 42 47 All studies had high or unclear risk of 
bias for two or more domains, with blinding of partici-
pants and personnel being a high or unclear risk of bias 
for all studies. Four studies had high or unclear risk of 
bias for selective reporting. A 2- arm RCT with 75 partic-
ipants compared listening to a compact disc of ‘easy 
listening’ music on headphones for 20 min before and 
after first postsurgical ambulation to a 20 min quiet rest 
period found no differences in mean VAS pain score 
between groups at any timepoint.38 A 2- arm RCT with 30 
participants which compared listening to soothing piano 
and Chinese violin music through broadcast speakers for 
30 min in the preoperative ward, 30 min in the surgical 
room waiting area, and 1 hour in postoperative recovery 
to usual care found no differences in VAS pain score 
between groups on the ward after surgery.40 A 5- arm 
RCT with 89 participants which compared listening to 
12–15 min of instrument only music with varying degrees 
of harmonicity and rhythmicity on headphones once 
per day for 3 days post surgery to wearing headphones 
with no input found no differences in NRS or VRS pain 
scores between groups on postoperative days 1–3.42 A 
2- arm RCT with 30 participants which compared patient- 
selected music played on headphones during surgery to 
white noise found the intervention group reported lower 
mean VAS pain scores at 3 hours (1.5 (SD 1.4) vs 3.9 (SD 
3.4); p=0.01) and 24 hours (2.4 (SD 1.7) vs 4.1 (SD 2.9); 
p=0.04) post surgery.37 A 2- arm RCT with 32 patients 
compared music therapist- delivered live music during a 5 
min physiotherapy pedalling exercise to no music found 
no mean difference in NRS pain scores between groups 
at the 2 min break timepoint and at the 4 min endpoint 
after the pedalling exercise.
Guided imagery and music
One single- centre RCT evaluated the effectiveness of 
guided imagery on outcomes post surgery.43 The study 
was at high or unclear risk of bias for three domains. 
The 2- arm RCT with 82 participants was multimodal and 
compared 19–21 min of audio- recorded guided imagery 
with the addition of soothing instrumental background 
music listened to every day for 2 weeks before surgery 
and 3 weeks after surgery to a control group who received 
17–21 min of commercially available spoken word audio 
recordings (eg, poetry, short stories, essays) at the same 
timepoints. Pain was assessed preoperatively, on the day of 
surgery, 3 weeks post surgery, and 6 months post surgery 
using the WOMAC pain score and VAS pain score. No 
comparisons were made between trial arms.
Hypnosis
One single- centre RCT evaluated the effectiveness of a 
prerecorded hypnotic audio recording on outcome post 
surgery.48 The study was high or unclear risk of bias for 
four domains. The 3- arm RCT with 24 patients compared 
35 min prerecorded hypnosis audio listened to at least 
once presurgery and at least once 24 hours post surgery 
to minimal treatment effect (psychoeducation, diaphrag-
matic breathing, relaxing music), and treatment as usual. 
Pain was assessed using a pain NRS preoperatively, daily 
until discharge, and then at 1 month, 3 months, and 6 
months. Differences in mean pain ratings between the 
groups were small at 72 hours (1.77 vs 2.23 vs 2.59) and 6 
months (1.4 vs 1.73 s 2.23).
Progressive muscle relaxation with biofeedback
One single- centre RCT evaluated the effectiveness of 
progressive muscle relaxation with biofeedback on pain 
during continuous passive motion therapy.46 The study 
had unclear risk of bias for five domains and high risk 
of bias for blinding of outcome assessment. The 2- arm 
RCT with 66 participants was multimodal and compared 
30 min of training on biofeedback- assisted progressive 
muscle relaxation skills on the day before surgery and 
during 30 min sessions of continuous passive motion 
therapy two times a day for 5 days post surgery to standard 
continuous passive motion therapy. Pain was assessed on 
days 1–5 after surgery before and after continuous passive 
motion therapy using an NRS pain score. The intervention 
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showed a significant between group effect (p<0.001) with 
the intervention group reporting lower NRS pain scores 
compared with the control group on all 5 days.
Pain coping skills programme
One 5- centre RCT evaluated the effectives of a pain coping 
skills training programme for patients who catastrophise 
about pain before TKR.49 The study was at high risk of 
bias for two domains, blinding participants and personnel 
and blinding of outcome assessment. The 3- arm RCT 
with 402 patients compared an eight- session pain coping 
skills programme to arthritis education and to usual care. 
The pain coping skills programme comprised eight 50 
min sessions over a 2- month period beginning 2 weeks 
before surgery and ending 6 weeks after surgery. One 
session was in person with remaining sessions via tele-
phone. The programme was a complex multimodal inter-
vention and included sessions on cognitive restructuring, 
thought identification and challenging, self- calming and 
relaxation techniques, and activity management. Arthritis 
education follows the same schedule, although without 
the psychological components. Pain was assessed by the 
WOMAC Pain Scale at baseline and 2, 6, and 12 months 
post surgery. No differences were found in mean WOMAC 
pain treatment scores or group- by- time interaction.
Enhanced postoperative recovery using motivational interviewing
One single- centre RCT evaluated the effectiveness of an 
enhanced postoperative recovery programme to improve 
postoperative functional status.44 The study was at high 
risk of bias for blinding of participants and personnel, 
blinding of outcome assessment and selective reporting. 
In this 2- arm RCT with 308 participants, the intervention 
was an enhanced postoperative recovery programme 
comprising 10 telephone calls with a navigator over a 
6- month postoperative period aimed at identifying post-
surgical objectives and improving self- efficacy using moti-
vational interviewing. The control group received usual 
care including inpatient physiotherapy and outpatient 
physiotherapy after discharge. Pain was assessed at base-
line, 3 month post surgery, and 6 months post surgery 
using the WOMAC pain score. There were no differ-
ences between groups in mean WOMAC pain scores at 6 
months post operation.
CBT programmes
Two RCTs (one pilot and one feasibility) with 150 
participants evaluated the effectiveness of CBT- based 
programmes.39 41 Both studies were at low risk of bias for 
four domains, with one having unclear risk of bias for 
selective outcome reporting and other bias,39 and one 
with high risk of bias for blinding of participants and 
personnel, blinding of outcome assessment, and incom-
plete outcome data.41 One 2- arm pilot RCT with 100 
participants evaluated use of CBT that aimed to reduce 
kinesiophobia (fear of movement) post surgery when 
compared with standard care.39 Four tailored sessions of 
30 min each were delivered individually. Between group 
difference was found with reduction in pain NRS scores 
of 5.63 (SD 0.73) in the intervention group compared 
with 6.27 (SD 0.86) in the standard care group demon-
strated at 6- month follow- up (p=0.003). One 2- arm feasi-
bility RCT with 50 participants compared the use of a 
CBT- based programme of up to 10 1 hour sessions for 
reducing anxiety and depression to standard care.41 No 
between group differences in pain measured using the 
WOMAC pain score were found at 4- month or 6- month 
follow- up, and no between group difference in mood was 
found at 4- month or 12- month follow- up measured using 
the Beck Anxiety Inventory and Depression Inventory.
Intervention reporting standards
Table 2 documents the extent to which the included 
studies adhere to the TIDieR guidelines for reporting on 
interventions. Overall, all studies provided the name of 
the intervention, rationale for the intervention, proce-
dures, and how the intervention was delivered. Nine 
studies provided information about who provided the 
intervention and their training, with two studies providing 
partial details and one study providing no details. Ten 
studies provided details on where the intervention was 
carried out, and 11 studies reported on the timing and 
intensity of the intervention with 1 study providing partial 
details. Reporting of tailoring, modifications and fidelity/
adherence was generally poor: only one study provided 
information about both tailoring and modifications to 
the intervention, and only five studies provided informa-
tion on fidelity/adherence (planned or actual) with one 
study providing partial details.
Overall, although no studies provided information 
relating to all TIDieR domains, all studies provided details 
on at least 7 out of 10 the domains, with most providing 
details on 8 or more domains.
Ongoing research
Three published protocols for RCTs were identified 
in searches that would meet the inclusion criteria of 
the systematic review and have not yet been published. 
One study is focused on cognitive/behavioural inter-
ventions delivered by physiotherapists for patients with 
high pain catastrophising before TKR.50 One RCT will 
evaluate a theory- based telephone- delivered patient self- 
management support intervention to enhance adherence 
to exercise after TKR.51 The final study is focused on a 
presurgery group- based mindfulness training programme 
to improve postoperative pain.52
DIsCussIOn
This systematic review identified 12 RCTs that have eval-
uated the effectiveness of psychological interventions for 
improving pain outcomes after TKR surgery, with the 
predominant focus on mindfulness and relaxation. The 
largest group of interventions was music, and the majority 
of studies evaluated the effectiveness of interventions for 
reducing acute- postoperative pain. Pooling of data in 
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meta- analysis was not possible due to the high hetero-
geneity between the interventions evaluated. One study 
did not compare outcomes between the intervention and 
control group and all RCTs had high or unclear risk of bias 
for at least three domains. Therefore, it was not possible 
to make any conclusive statements about the overall effec-
tiveness of psychological interventions for pain outcomes 
after TKR. However, some promising areas for future 
research were identified including the use of CBT to 
reduce kinesiophobia39 and the use of progressive muscle 
relaxation during continuous passive motion therapy.46 
Use of the TIDieR checklist as a framework highlighted a 
need for improvements in the reporting of interventions, 
particularly in relation to fidelity/adherence.
This review included studies evaluating the effective-
ness of psychological interventions on both short- term 
and long- term outcomes for pain. However, the majority 
of included studies focused on acute postoperative pain. 
While ensuring optimal management of short- term pain 
is important, chronic pain is a substantial issue for TKR 
patients with up to 20% reporting long- term pain after 
surgery.7–9 Chronic pain after TKR is associated with func-
tional limitations and reduced activity levels and can have 
a substantial negative impact on well- being and quality 
of life.53–57 Treatment and investigations for patients who 
have ongoing pain after TKR come at a cost to the NHS 
that is above costs for those for whom there is no ongoing 
pain.11 All the studies in this review delivered interven-
tions preoperatively, during the immediate postoperative 
recovery period, or both. We were unable to discern if 
psychological interventions are more or less effective 
dependent on the timing of delivery. In addition, pain 
outcomes and mechanisms may differ between acute 
postoperative pain due to surgical recovery and chronic 
postsurgical pain, requiring different intervention 
approaches. Further robust research is needed to eval-
uate psychological interventions aimed at targeting long- 
term or chronic pain after TKR, in addition to during the 
immediate postoperative recovery period.
Only one study in this review provided data on a harm 
outcome. The assessment of harm outcomes, such as 
serious adverse events, within interventions is vital for 
patient safety. However, unlike in trials of pharmaco-
logical treatments where monitoring and reporting of 
adverse events are mandatory, psychological interven-
tions are rarely subject to the same scrutiny.58 There is 
increasing recognition that harm may arise from psycho-
logical interventions and that these outcomes should be 
considered both at the development stage, as seen in dark 
logic models,59 and at the intervention reporting stage.60 
In 2004, the Consolidated Standards of Reporting Trials 
group suggested 10 new recommendations for harm 
reporting in RCTs including explanations and examples 
of proper reporting.61 Despite all RCTs included in this 
review being published after these recommendations, 
only one included harms data. This demonstrates a need 
for improvement in reporting of harms related to psycho-
logical interventions.
The purpose of this systematic review was to evaluate 
the effectiveness of psychological interventions specifi-
cally for improving pain outcomes after TKR. Many of the 
interventions included in the review have been the focus 
of broader, intervention- specific systematic reviews. For 
example, a systematic review and meta- analysis of periop-
erative music interventions found that they reduced post-
operative pain in surgical patients.62 Interventions using 
cognitive behavioural modalities have been found to have 
small benefits for older adults with chronic pain.63 There-
fore, the wider literature suggests that some psycholog-
ical interventions are effective at reducing pain severity 
in mixed patient populations. However, our review 
highlighted the relative paucity of robust interventions 
focused on patients undergoing TKR.
The current evidence base is primarily focused on music 
interventions. Only a small number of trials evaluating 
interventions have been based on psychological theory 
or including recognised approaches to psychological 
and behavioural change,64 such as CBT and acceptance- 
based therapies, or interventions targeting particular 
psychological traits, such as anxiety, depression, or pain 
catastrophising, which are all linked to pain.22–25 This 
makes it challenging to identify the ‘active ingredients’ 
of the interventions, or by which mechanisms these inter-
ventions may be able to effect change. However, more 
recent studies based on CBT to address specific risk 
factors such as kinesiophobia and anxiety and depression 
are now emerging and demonstrate promising results. 
This indicates that a more targeted and individually 
tailored approach to psychological interventions may be 
of greater benefit to the patient population. In addition, 
there are ongoing trials of psychological interventions, 
for example, interventions that address catastrophising,50 
which will add to the evidence base.
Evaluation of reporting standards
Reporting standards for all included studies were assessed 
using the TIDieR checklist, with 10 out of the 12 studies 
published after these guidelines had become available. 
Reporting completeness was high for intervention’s ratio-
nale, content, and procedure. However, 10 out of 12 
studies did not include any information on tailoring or 
modifications, and 7 out of 12 did not include adequate 
information on fidelity and adherence. While tailoring 
and modification may not have been relevant to many 
of the standardised interventions evaluated, fidelity and 
adherence are crucial for accurate interpretation of 
treatment effects. Psychological interventions are often 
complex and may involve multiple intervention compo-
nents, dose intensities, and dose durations. In addition, 
many psychological interventions are designed to use an 
individualised approach that accommodates particular 
individual needs and contexts.65 66 Due to this complexity, 
accurate reporting of the implementation and adher-
ence of psychological interventions is vital in order to 
understand fully the intervention’s effects and to inform 
practice. While the TIDieR guidelines provide a clear 
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checklist for minimum information inclusion, including 
fidelity, they do not provide guidance on how to assess 
fidelity. To address this issue, additional guidelines have 
been published to guide fidelity reporting and improve 
transparency;67 68 however, these results of this review 
demonstrate that there are ongoing issues with the imple-
mentation of these guidelines.
strengths and limitations
This systematic review has strengths and limitations which 
should be considered when interpreting the findings. 
The review was conducted following Cochrane guidance 
to ensure the methodology was robust and systematic.31 
RCTs were eligible for inclusion, and published proto-
cols were identified to highlight ongoing research that is 
likely to add to the existing evidence base. Opportunities 
for pooling of data in meta- analysis were limited because 
of heterogeneity in the content, duration, and intensity of 
the interventions, and conclusions are therefore based on 
narrative synthesis. Psychological interventions are often 
complex in nature and may contain multimodal compo-
nents. To further explore this complexity, tools to aid in 
the disaggregation of intervention components and cate-
gorise levels of intervention complexity, such as iCAT (an 
intervention complexity assessment tool for systematic 
reviews), would be of benefit in future reviews. Secondary 
outcomes were poorly reported across studies with high 
heterogeneity in the measures used. The primary harm 
outcome of serious adverse events was inconsistently and 
poorly reported with only one trial including details on 
serious adverse events but no a priori definition, an issue 
which is common in both trials of pain interventions69 70 
and psychological interventions,58 71 and therefore the 
safety of these interventions could not be evaluated. The 
unclear or high risk- of- bias ratings for many domains 
of the included studies highlights the need for more 
rigorous methodological conduct and reporting in 
studies on this topic. However, despite these limitations, 
this review provides a comprehensive overview of studies 
evaluating the effectiveness of psychological interven-
tions for improving pain outcomes after TKR, and the 
findings have a number of methodological implications 
for future studies.
COnClusIOn
This review highlights the need for more evidence about 
psychological interventions for improving pain outcomes 
after TKR. Given the high prevalence of acute and chronic 
pain after TKR, it is important that interventions that 
may improve pain outcomes are evaluated in high- quality 
RCTs. This review also highlights substantial ongoing 
issues in the reporting of interventions, particularly in 
relation to harm outcomes and intervention fidelity. 
Guidelines for the reporting of both harm and fidelity do 
exist and future interventions should implement these 
guidelines in order to improve reporting standards. Due 
to the pervasiveness of these problems, research in this 
area would also benefit from work exploring barriers to 
guideline implementation. Psychological interventions 
are broad, encompassing a wide variety of approaches 
with varying degrees of complexity and specificity. Future 
development of psychological interventions for people 
undergoing TKR would benefit from foundation on 
clearly identified psychological theory, behaviour change 
mechanisms, or targeting specific psychological traits 
linked with poor outcomes after TKR, such as anxiety, 
depression, and pain catastrophising.
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